Application of a vasculature model and standardization of the renal hilar approach in laparoscopic partial nephrectomy for precise segmental artery clamping.
Clamping the segmental renal artery instead of the main renal artery during nephron-sparing surgery is a promising technique to decrease warm ischemia injury. Understanding vasculature characteristics and adopting an appropriate hilar approach to segmental arteries are essential to the technique. To study the role of the vasculature model and to standardize the renal hilar approach in segmental renal artery dissection during laparoscopic partial nephrectomy (LPN). A retrospective analysis of a consecutive series of 82 patients who underwent LPN with a precise clamping technique from December 2009 to June 2011 with a mean follow-up of 20 mo. Three-dimensional dynamic renal vascular models were established based on dual-source computed tomographic angiography. Clamping number, clamping position, and a different hilar approach accessing target segmental arteries were determined preoperatively. Target arteries were dissected and clamped based on the model. Tumor excision and renorrhaphy were performed under regional parenchymal ischemia. Renal vascular characteristics and surgical outcomes were analyzed. The outcomes among different surgical approaches were compared using one-way analysis of variance test or Fisher exact test. All surgeries were performed successfully without converting to main renal artery clamping or radical nephrectomy. The median operative time was 90 min, and the mean clamping time was 24 min. The median estimated blood loss (EBL) was 200 ml, and six patients received blood transfusions. Five patients had hematuria without any intervention. One patient had a postoperative hemorrhage and received selective embolization intervention. Statistical analysis showed that appropriate surgical approaches chosen from the models led to comparable operative times, EBL, and complication rates. The limitation of the study lies on its retrospective feature. A renal vasculature model provides effective orientation for a precise clamping technique. A standardized hilar approach based on the model optimizes the surgical procedure and leads to satisfactory surgical outcomes.